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FlpoBe^eHo onpe^eneHHe reHemnecKoro pa3Hoo6pa3H« BHpyca KJieujeBoro 3Hqec|)aJiH- 
Ta b KJiemax Ixodes persulcatus , co6paHHtix Ha TeppHTOpHH PecnyGnHKH Komh b 2010 r. 
reHOTHnHpoBaHHe 16 BapnaHTOB BK3 b roMoreHaiax Tae^KHoro KJiema Ha ocHose aHajin- 
3a HyKJieoTH^HOH nocne^oBaTejiLHOCTH 5'-HeTpacjiHpyeMOH o6jiacTH (5'-HTO) BK3 no- 
Ka3auo, hto 3 BapwaHTa MoryT 6liti> oTHeceHti k cH6wpcKOMy reHorany BK3, a ocTajit- 
HBie 13 BapHaHTOB BK3 npe^cTaBJieHti ^aJiLHeBOCTOHHLiM reHoranoM BK3. HyKJieoTH,zmafl 
nocjre^oBaTeJiLHocTL 5'-HTO reHOMa BK3 OKa3aJiact BectMa H3MeHHHBa. BapHa6enL- 
hoctl ^jia 3JieMeHTa A1 5'-HTO HaGmo^aJiact bo Bcex HccJie^oBaHHLix o6pa3qax, a rim 
3JieMeHTOB Cl, B2, CS B — b 6oJiee neM 50 %. IIpH 3Tom HeKOTopLie 3JieMeHTLi 5'-HTO 
OCTaBaJIHCL nOJIHOCTLIO KOHCepBaTHBHLIMH. KoMntlOTepHOe MO^eJlHpOBaHHe KOH(J)OpMa- 
qHH pailoHa 5'-HTO reHOMa BK3 noKa3ano bo3mo^choctl H3MeHeHHfl npocTpaHCTBeHHOH 
cxpyKTypti 3Toro paiiOHa BHpycHOH PHK b KJiemax L persulcatus. FloJiyqeHHtie jjaHHLie 
no^TBep)K^aiOT rHnoie3y, hto BapHa6eJitHOCTL 5'-HTO reHOMa BK3 Mo^ceT HMeTL npHH- 
qHnHaJiLHoe 3HaqeHHe rjw o6ecneqeHH« 3(j)(j)eKTHBHOH pennHKaqHH BK3 b opraHH3Me 
X03HHHa. 

Kmoneebie cjiosa : HKCO^OBBie KJieiUH, Ixodes persulcatus , BHpyc KJieujeBoro 3Hqetj)a- 
JlHTa, (])JiaBHBHpyCLI, reHeTHHeCKafl H3MeHHHBOCTL, 4 )HJToreHeTHqec KHH aHaJ!H3, HyKJieO- 
THOTaH nocne^oBaTeJiLHocTL, 5'-HeTpaHCJiHpyeMafl o6jiacTL reHOMa. 
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OjiaBHBHpyCbl CII 0 C 06 HbI HH<j)HU,HpOBaTb IHHpOKHH Kpyr OpraHH3MOB, KO- 
TOpbie BKJHOHaiOT B Ce6fl pa3JIHHHbie BH£bI MJieKOnHTaiOmHX, HaceKOMbIX, 
irmu,, penTHJiHH h (J)opMHpyK)T npHpo^Hbie onani b pa3JiHHHbix reorpa^nne- 
ckhx peraoHax MHpa (Grard et al., 2007). MHorae H3 hhx BbnbraaiOT 3a6ojieBa- 
hha y nejiOBeKa. HaH6ojiee 3HanHMbie (J)jiaBHBHpycHbie HH^eKijHH CBjnaHbi c 
BHpycaMH ,aeHre, >KejiTOH JiHxopa^KH, anoHCKoro 3Hu,e(J)ajiHTa, 3ana,aHoro 
Hnjia h KJiemeBoro 3Hue(|)ajiHTa. JSjin KJiHHHnecKOH KapTHHbi othx 3a6ojieBa- 
HHH XapaKTepHO pa3BHTHe JIHXOpa^KH, B TOM HHCJie C Bblpa^CeHHblMH reMOppa- 
THHeCKHMH npOJIBJieHHflMH, MeHHHTHTOB H 3HU,e<|)aJIHT0B, B03HHKH0BCHHe Tfl- 
^cejibix nopa^ceHHH neneHH h apyrax BHyTpeHHnx opraHOB. J\jix Pocchh Han- 
Sojibiuee MeAHUHHCKoe 3HaneHne HMeeT BHpyc KJiemeBoro 3Hu,e(J)ajiHTa (BIO) 
(Korenberg, Kovalevskii, 1999). BIO 6biji OTKpbiT b 1937 r. Ha /JajibHeM Boc- 
TOKe (3HJib6ep, 1939) KaK B036yzi;HTejib KJiemeBoro 3Hu,e(J)ajiHTa. BIO npHHa#- 
jiokht k rpynne BHpycoB o^HOHMeHHoro KOMnneKca h Bbi3bmaeT y jHO^eft 3a- 
GojieBaHHe ueHTpajibHoii HepBHOH CHCTeMbi c ypOBHeM CMepTHOCTH 1—2 % 
rjix eBponeftcKoro h cnGnpCKoro reHOTHnoB h ro 30 % — jinn ^ajibHeBOCTOH- 
hoto reHOTHna (Gritsun et al., 2003). 

B 6ojibHiHHCTBe cjiynaeB nepe^aua cfmaBHBHpycHOH hh^ckuhh ocymecTB- 
jme tcji HJieHHCTOHOTHM nepeHOCHHKOM — nepe3 yicyc KOMapa hjih KJiema. 
OjiaBHBHpycbi, nepeHOCHMbie KJiemaMH, no,ztpa3,a;ejHnoTCfl Ha 2 ocHOBHbie 
rpynnbi no hx ocHOBHOMy xo3*iHHy — rpbnyHaM h mopckhm nTHijaM. OnaBH- 
BHpycbi, CB^3aHHbie c MOpCKHMH nTHuaMH, uiHpOKO pacnpocTpaHeHbi B pafto- 
Hax MaccoBoro THe3^0BaHHH mopckhx nTHii; b CeBepHOM h IO)khom nojiyma- 
pHH (Chastel et al., 1985). 3 to no3BOJiHJio BbiCKa3aTb ranoTe3y, hto oth (JmaBH- 
BHpycbi pacnpocTpaHHJiHCb H3 paiiOHOB o6HTaHHfl nTHu, ^ocTnrajiH jiecoB 
EBpa3HH, r^e hx u;HpKyjum;HK) CTajiH no^ep^HBaTb HKCO^OBbie KJiemH h rpbi- 
3yHbi (Gao et al., 1993; Zanotto et al., 1995; Gould et al., 1997). 

HanGojiee pacnpocTpaHeHHaa ranoTe3a obojhouhh (JmaBHBHpycoB coctoht 
B TOM, HTO OHH flBJUieTCfl nOTOMKaMH BHpyCOB, CymeCTBOBaBLQHX OKOJIO 10- 

13 Tbic. jieT Ha3a,ni b KOHue nocjie^Hero Jie^HHKOBoro nepno^a (Zanotto et al., 
1996). Hmchho ero OKOHHaHHe H3MeHHjio KJiHMaTHnecKHe ycjiOBHa h reorpa- 
(J)HHecKoe pacnpocTpaHeHHe mhothx bh^ob HaceKOMbix, irmu, h MJieKonHTaio- 
ih,hx. 3to H3MeHHJio reorpa(J)HK) pacnpocTpaHeHHfl (jmaBHBHpycoB, co3£ajio 
ycjiOBra jxjm hx 3bojik)uhh b HOBbix npHpo^Hbix ycjiOBHJix, a Taioice npe^onpe- 
^ejiHJio (J)opMHpOBaHne 3 ochobhbix coBpeMeHHbix reHOTHnoB BK3: eBponeft- 
ckoto, cnGnpCKoro h ^ajibHeBOCTOHHoro (Cy66oTHHa, JToKTeB, 2012). npe^- 
CTaBHTejin Bcex 3 reHOTHnoB BK3 bkthbho unpKyjiHpyioT b pa 3 JiHHHbix pera- 
OHax Pocchh. BHyTpHBH^OBbie pa3JiHHHfl nun BK3 no aMHHOKHCJiOTHOH 
nocjie^OBaTejibHocTH cocTaBJunoT 1.6—9.0 %, a no HyKJieoTH^Hoft nocjie^OBa- 
TejibHOCTH ohh MoryT ^ocTHraTb 4.8 — 17.3 % (JIoKTeB, 2011). Ha TeppHTOpHH 
Ch6hph h /],ajibHero BocTOKa BCTpenaiOTCfl npe^CTaBHTejiH ^ajibHeBOCTOHHoro 
h ch6hpckoto reHOTHnoB. EBponeiiCKHH reHOTHn, KaK npaBHJio, o6Hapy>KHBa- 
eTCfl jiHHib Ha eBponeficKOH nac™ pocchhckoh TeppHTOpHH. npHHUHnnajib- 
hhm nepeHOCHHKOM JXJ 1 H eBponeiiCKoro reHOTHna BK3 HBJi^eTCH KJiem Ixodes 
ricinus Linnaeus, 1758, a ch6hpckhh h ^ajibHeBOCTOHHbiH reHOTHnbi BK3 ac- 
cou,HHpyK)TC5i c KJiemoM Ixodes persulcatus P. Sch., 1930. 

PacneT BpeMeHH ^HBepreHUHH ochobhbix reHOTHnoB BIO noKa3an, hto eB- 
poneScKHH reHOTHn BIO OT,zjejiHJicfl ot o6mero npe^Ka jxjik coBpeMeHHbix Ba- 
pnaHTOB BK3 okojio 2750 (2416—3179) JieT Ha3a,a (Cy66oTHHa, JIoKTeB, 
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2012). no Bceft BepoflTHOCTH, c Tex nop eBponencKnn reHoran obojhouhohh- 
pOBan He3aBHCHMO ot Apyrnx reHOTnnoB BK3. /I.HBepreHUHJi cn6npCKoro n 
AaubHeBOCTOMHoro reHOTnnoB np0H30imia npnMepHO 2250 (1944—2628) jieT 
Ha3aA, hto no3BOJuieT npeAnojio>KHTb nx 6onee MOJiojtoe 3BOJHOu,HOHHoe npo- 
ncxo)K^eHHe. PaHee TaK^ce 6biJin nojiyneHbi cxo^Hbie 3 HaneHHJi BpeMeHn ru- 
BepreHunn ,zmji ochobhmx reHOTnnoB BK3, KOTOpbie KOJie6ajincb b npe^enax 
ot 1700 £0 2800 JieT (Suzuki, 2007). 

B03MO)KHbIM (J)aKTOpOM H3MeHeHHfl npHpOAHOH Cpe^bl JIBHJIOCb 6ypHoe 
pa3BHTne HejiOBeHecKon UHBHJiroaunn, hto TaK^ce co3Aano npeOTOCbuiKH 
ycKOpeHHon 3bojik)u,hh (J)jiaBHBHpycoB, ocoGeHHO b TeueHne nocjieAHHx 2— 
3 BeKOB. 3 to motjio npe^onpe^ejiHTb (J)opMnpOBaHne hobmx reHoranoB BK3. 
O^ua H3 rnnoTe3 reorpa^nnecKoro pacnpocTpaHeHHfl BK3 yTBep^c^aeT, hto 
BK3 pacnpocTpaHMCH b 3ana^HOM HanpaBJieHnn no eBpa3nncKOMy kohthhoh- 
Ty (Zanotto et al., 1995). CymecTByeT TaK^ce npe^nojio^eHne o tom, hto jx ajib- 
HeBOCTOHHbin reHOTHn nocTeneHHO BbiTecHJieT ^pyrne reHOTnnbi Ha Tepprno- 
pnn Poccnn, pacnpocTpaH^Cb B^ojib TpaHcnopTHbix nyreii no ocn «boctok— 
3ana^» (Kovalev et al., 2010). Ha Ham B3num, npe^CTaBJiaeTca Gojiee BepoflT- 
hmm pacnpocTpaHeHne npeamecTBeHHHKOB cospeMeHHbix BapnaHTOB BK3 no 
ocn «K>r—ceBep». npOBe^eHHaa He^aBHO ouemca bo3mo>khocth H3MeHeHra 
ceBepHon rpaHHUbi apeajia Ixodes scapularis Say, 1821 Ha TeppHTOpHH KaHa- 
jlh i noKa3ajia, hto rpaHHua pacnpocTpaHeHna KJiemeii MO>KeT H3MeHflTbca b 
npe^ejiax 200—1000 km no ocn «k>t— ceBep» b 3aBncnMOCTH ot H3MeHeHHfl 
cpeAHefi TeMnepaTypbi Bcero Ha HecKOJibKO rpa^ycoB (Ogden et al., 2006). Ta- 
Koe H3MeHeHne apeajia hkco^obbix KJiemen, flBJHiiomHxcfl ochobhmm pe3epBy- 
apOM Run KJiemeBbix (JjjiaBHBnpycos, no3BOJweT BbiCKa3aTb npe^nojio>KeHHe, 
hto reHeTHnecKoe pa3HOo6pa3ne BK3 TaK3Ke MO^ceT 6biTb BecbMa TecHO CB5i3a- 
ho c H3MeHeHHeM reorpa(J)nHecKoro apeajia hkco^obbix KJiemeH no och «k>t— 
ceBep», a b paMKax ranoTe3bi rjio6ajibHoro noTemieHHfl mo>kho npe^nojiaraTb 
bo3mo^choctb cymecTBeHHbix H3MeHeHnn pacnpocTpaHeHne KHetneBbix hh- 
4>eKU,HOHHbIX 3a6oJieBaHHH. 

B nocjie^Hne ro^bi HaGjno^aeTCH oneHb cymecTBeHHbiii pocT, 6ojiee neM b 
50 pa3, 3a6oneBaeMOCTH KJiemesbiM 3Hu;e(J)ajiHT0M b ceBepHbix peraoHax espo- 
neficKOH nacTH CTpaHbi. Oh conpOBO^aeTC^ pacnpocTpaHeHHeM Tae>KHoro 
KJiem,a b otom pernoHe Poccnn (rnyuiKOBa n ,ztp., 2011; Tokarevich et al., 2011; 
rjiyuiKOBa h flp., 2012a, 6; Revich et al., 2012). 3to corjiacyeTca c Bbimeyno- 
MHHyTOH rnn0Te30H roMeHemw apeajia hkco^obbix KJiemeH no och «ce- 
Bep—K>r» h noflBJieHHeM KJiemesbix HH(J)eKu;nn b hobbix reorpa(J)HHecKHX paft- 
OHax. npe^cTaBJineTC^, hto nccJie^osaHne oco6eHHocTen MOJieKyjwpHOH onn- 
AeMHOJiorHH BK3 b npHpo^Hbix 6noTonax pa3JiHHHbix paHOHOB Pocchh, b tom 
HHCJie h b ceBepHbix peraoHax Espa3nn, mo>kct .zjaTb HOByio HH(J)opMauHK) o 
peajibHOH CHTyauHH c pacnpocTpaHeHHeM BK3 n o ero reHeTHHecKOM pa3HO- 
o6pa3HH. 

lJ,ejib ^aHHon pa6oTbi cocrojuia b npOBe^eHnn reHoranHpOBaHHfl coBpe- 
MeHHbix BapnaHTOB BK3 n oueHKH bo3mo5khoh Bapna6ejibHOCTH reHOMa BK3 
b Tae>KHbix KJiemax Ha ceBepo-socTOKe eBponencKoft nacra Pocchh. fljw 3Toro 
6buin onpe^ejieHbi HyKJieoTn^Hbie nocne^OBaTeJibHocra 5'-HTO (J)parMeHTOB 
reHOMa BK3 H3 HH^HBH^yajibHbix KJiemeH. flaHHbin paftoH BHpycHoro reHOMa 
6bui Bbi6paH Ha ocHOBaHHH paHee nojiyneHHbix AaHHbix o bo3mo>khocth ero 
ncnojib30BaHHfl Run reHOTnnnposaHn^ BK3 n ero H3MeHHHBOCTH b KJiemax 
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I. persulcatus h I. pavlovskyi Pom., 1946 (Chausov et al., 2010). npHHJiTO chh- 
TaTb, hto 5'-HTO reHOMa (juiaBHBHpycoB (JiopMHpyiOT TaK Ha3breaeMyio Y-crpyK- 
Typy, npe^CTaBJieHHyio b bh jxe mnHJieHHOH CTpyKTypbi PHK, h, KOTOpaa b 
KOMnjieKce c 3'-HTO, no Bceii BepOflTHOCTH, onpe,zjejiJieT oco6eHHOCTH penjm- 
Kaunn (])jiaBHBHpycoB b HyBCTBHTejibHbix KJieTKax (Mandl et al., 1993; Khro- 
mykh et al., 2001). OcHOBHbie ojieMeHTbi 5'-HTO o6o3HaneHbi Ha pnc. 1 n b 
T aGjinue. 3jieMeHTbi ototo paiiOHa BnpycHoro reHOMa o6ecneHHBaiOT CB^3bma- 
Hne c BHpycHon PHK 3aBncnMon PHK nojiHMepa3oii, CBjnbraaHne c pn6ocoMa- 
mh KJieTKH, a TaioKe b otoh paiiOHe pacnono^ceH ATG koroh. CoBOKynHOCTb 
3THX MHHblX n03B0J!HJia npe,ZUIOJIO>KHTb, HTO H3MeHHHBOCTb 3T0T0 panOHa BH- 
pycHoro reHOMa MO^ceT nrpaTb Ba>KHyio ponb b a^anTaunn BHpyca k penjiHKa- 
Uhh b KJieTKax KJiema h m jieKonHTaiomHx . 

npflMoe onpe^ejieHne HyKJieoTH^Hoii nocjie^OBaTejibHOCTH 5'-HTO reHOMa 
BK3 H3 Tae^cHoro KJiema no3BOJiHJio npOBec™ reHOTHnHpOBaHne BK3 b hh- 
^HBH^yajibHOH oco6h Tae^cHoro KJiema. 3 to aajio bo3mo^choctb onncaTb reHe- 
THnecKyio BapnaGejibHOCTb BK3 h npOBec™ aHajiH3 bo3mo^chmx H3MeHeHHH 
npocTpaHCTBeHHOH CTpyKTypbi 5'-HTO BHpycHOH PHK, BbmejieHHOH Heno- 
CpeACTBeHHO H3 Tae^CHblX KJiem^H. 


MATEPHAJI H METO^HKA 

Hccjie,aoBaHHbie o 6 p a 3 u bi. B HCCJie,a;oBaHHe Gmjih B3*iTbi HKCO^OBbie 
Kjiemn Ixodes persulcatus , co6paHHbie b k^khbix h ueHTpajibHbix panoHax Pec- 
nyGjiHKH Komh b 2010 r. no MeTOUHKe, onHcaHHOH b paGoTe (TjiymKOBa h up., 
2012a, 6). Otjiob KJiemen b PecnyGjiHKe Komh npOBeueH coTpyuHHKaMH 
Oryn «,2,e3HH4>eKUHfl», r. CbiKTbiBKap PocnoTpe6Hau30pa MeTOuoM cGopa 
«Ha 4>jiar». J\jin npOBeueHHJi HCCJieuoBaHHH 3a BeceHHe-jieTHHH nepnou 2010 r. 
6buio coGpaHO 1137 KJieiueii b iojkhmx h ueHTpajibHbix panoHax pecny6jiHKH, 
rue HanGojiee nacTO peracTpnpOBajiocb HanaueHne KJieiua Ha nejiOBeKa. Bee 
coGpaHHbie KJieiuw npeucTaBJieHbi HMaro ouworo BHua — I. persidcatus . Coot- 
HomeHne caMuoB h caMOK 6 bijio npHMepHO ouHHaKOBbiM (caMUbi — 49.5 %, 
caMKH — 50.5 %). ynacTKH jxnn cGopa nou6HpajiH b thhhhhmx MecTax o6nTa- 
hhh KJieiueii: JiHCTBeHHbie h CMemaHHbie Jieca c xopomo pa3BHTbiM TpaBJiHH- 
CTblM nOKpOBOM, BblpyGKH C eCTeCTBeHHbIM B0306H0BJieHHeM JIHCTBeHHbIX no- 
po u, Jiyra, oGohhhm uopor. nepHOUHHHOCTb cGopa Ha (juiar uhji ouchkh hhc- 
jieHHOCTH KJiemeft cocTaBJuuia 7—14uHeft. CoGpaHHbix KJieiueH noMeiuajin b 
HH^HBH^ yaJlbHbie nJiaCTHKOBbie npo6HpKH H XpaHHJIH B MOp03HJIbHOH KaMepe 
npH TeMnepaType MHHyc 18—24 °C. 

npo6ono^roTOBKa h BbiuejieHHe PHK, /JHK. ToMoreHH3auHio 
o6pa3u,OB ocyiuecTBJWJiH pacTHpaHHeM b CTynKe c 300 mkji (jioc^aTHO-cojieBO- 
ro 6y(|)epa. BbiuejieHHe HyKJieHHOBbix khcjiot npOBOUHJiH H3 100 mkji roMore- 
HaTa c HcnoJib 30 BaHHeM HaGopOB «PHEO-cop6» («HHTepJia6cepBHC», Poccra), 
corjiacHO HHCTpyKUHH npOH3BO,ztHTejifl. OGpaTHaa TpaHCKpnnumi. CnHTe3 k/JHK 
npoBo^HJiH c HcnoJib 30 BaHHeM HaGopa «PEBEPTA-L» («AMnjiHCeHc», Poc- 
CHfl), COTJiaCHO HHCTpyKUHH npOH3BO,ZtHTeJlfl. UUP OCymeCTBJHIJIH B 30 MKJI 
CMecH c noMombio Taq-/],HK-nojiHMepa3bi («Me,zmreH», Pocchji) b npHJiarae- 
mom 6y4>epe. BbWBJieHM PHK BHpyca KJiemeBoro 3Hue(|)ajiHTa Hcnojib30- 
Bajin ojinroHyKJieoTH^Hbie npafiMepbi, onHcaHHbie b (Chausov et al., 2010). 
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3jieivieHibi 5’HTO 
Primor-1153: 
Primor-501 
Primor-89 
Primor-633 
Primor-2239: 
Oshima5-10 
Primorye-6 
Primorye-9 
Glubinnoe 
Dalnegorsk 
Kavalerovo 
205 

MDJ-02 
MDJ-03 
Sofjin-HO 
Primor-18 
Primor-B6 
Primor-90 
Primor-92 
Primor-212 
Primor-253 
Primor-270 
Primor-332 
Komi 10-01 
Komi 10-02 
Korn 10-03 
Komi 10-04 
Komi 10-05 
Komi 10-06 
Komi 10-07 
Komi 10-08 
Komi 10-09 
Komi 10-10 
Komi 10-11 
Komi 10-12 
Komi 10-13 
Komi 10-14 
Komi 10-15 
Komi 10-16 
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Phc. 1. BbipaBHHBaHHe HyKJieoTHjtHOH CTpyKTypti 5'-HTO h3oji^tob BK3, BMjteneHHBix H3 HHjXHBHjtyanBHBix hkcojicbbix Knemen, otjiob neHHBix b PecTiy6jiH- 

Ke KoMH, C H3B6CTHB1MH EiyKJieOTH^HWMH nOCJieflOBaTeJILHOCTflMH IUTaMMOB BK3. 

PaMKaMH Bw^eJieHH H3BecTHwe CTpyKTypm>ie aJieMeHTH 5'-HTO (Mandl et al., 1993; Khromykh et al., 2001). 

Fig. 1. Alignment of 5'-NCR region sequence of TBEV from individual Taiga ticks collected in the Komi Republic with well-known nucleotide sequences for 

prototype strains of TBEV. 

The structural elements of 5'-NCR are marked by boxes. (Mandl et al., 1993; Khromykh et al., 2001). 
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BapHa6eJibH0CTi> 3JieMeHT0B 5'-HTO BK3 b HKCOflOBbix KJieujax, 
co6paHHbix b Pecny6jiHKe Komh 


Variability of 5'-NCR elements of the TBEV in Taiga ticks collected in Komi Republic 


3 jieMeHTbi 5'-HTO 

Ttojia nocjiejioBaTejibHOCTeH 
c HyKJieomaHbiMH 
3 aMeHaMH, % 

Hhcjio nocne^oBaTejibHOCTen 
.aanbHeBOCTOHHoro/ 
cn 6 npcKoro reHOTunoB 

A2 
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13/3 

A2 

0 

0/0 

B1 

12.5 

1/1 

B2 

56.25 

9/0 

Cl 

81.25 

10/3 

C2 

37.5 

4/2 

CaiiT BHpycHoii PHK-nojiHMepa3bi 

31.25 

4/1 

CS A 

6.25 

1/0 

CS B 

75 

9/3 

ATG 

0 

0/0 


npuMenaHne. Hanunne 3aMeH BbinncjiajiH OTHOCHTejibHO imaMMa 205 (G.eneBank HOMep 
DQ989336) juia .aanbHeBOCTOHHbix BapnaHTOB BK3 h imaMMa 3aycaeB (AF527415) .ana cn6npcKnx Ba- 
pnaHTOB BIO. 


TeMnepaTypHLie napaMeTpbi nL|,P: (Eppendorf Mastercycler Gradient, TepMa- 
hh*): 94 °C — 10 c, 60 °C — 20 c, 72 °C — 30 c (40 uhkjiob), 72 °C — 7 mhh. 

3jieKTpo(J)opeTHHecKHH aHajiH3 h Bbi^ejieHne aMiuiHKOHOB 
h 3 rejui. npo^yKTti aMnjiH(J)HKauiHH aHajiH3HpOBajiH b 2 %-hom arapo3HOM 
rejie b o^HOKpaTHOM 6y(J)epe TAE (40 mM TpHC, 1 mM Na 2 3flTA, yKcycHaa 
KHCJiOTa). Run BLi,a;ejieHH5i npoayKTOB aMiunn^HKaunH H3 arap03Horo rejia hc- 
nojib 30 BaJin Ha6op Wizard SV Gel n PCR Clean-Up System (Promega, CILIA). 

Oripe^eneHne Hy KJieoTH,ztHbix nocne^OBaTejibHOCTen /],HK. 
Onpe^eJieHne HyioieoTH^Hbix nocJie^OBaTeJibHocTen npo,ztyKTOB aMiuim^HKa- 
u,hh npOBO^HJin c Hcnojib30BaHHeM aBTOMaTHnecKoro ceKBeHaTOpa ABI 
3130XL (Applied Biosystems, CLUA) h Ha6opa peaKTHBOB BigDye Terminator 
v3.1 Cycle Sequencing Kit (Applied Biosystems, CILIA) coraacHO HHCTpyKunn 
npOH3BO^HTejifi. Onpe^ejieHne HyKJieoTH^HOH nocjie^OBaTenbHOCTH npOBO^H- 
jih He MeHee 2 pa3 b He3aBHCHMbix 3KcnepHMeHTax. 

HyKJieoTH^Hbie nocne^OBaTeJibHocTH. HyKJieoTH^Hbie nocne^o- 
BaTejibHocTH Run cpaBHemm 6 biJiH B 3 ^Tbi H 3 6 a 3 bi ,a;aHHbix GeneBank. MHo^ce- 
CTBeHHoe BbipaBHHBaHHe HyKJieoTH^Hbix nocne^OBaTenbHocTefi nposo^HJiH 
npH noMoniH npHJio^ceHM AlignX nporpaMMHoro naiceTa Vector NTI 10 (In- 
forMax, CILIA). OHJioreHeTHHecKHH aHaJiH3 noaue^OBaTejibHocTeH iirraMMOB 
h h 3 o™tob BK3 npOBO^HJiH npH noMomu nporpaMMbi Mega 5 (Tamura et al., 
2011). AHanH3 BTOpHHHoir CTpyKTypbi 5'-HTO npOBO^HJiH c HcnoJib 30 BaHHeM 
nporpaMMbi MFold v.3.2 (Zuker, 2003). 


PE3YJII>TATbI 

B xo^e npoBe^eHHoro HccJie^OBaHmi 6biJio ycTaHOBJieHo, hto BHpyco(J)op- 
HocTb co6paHHbix Tae^cHbix KJiemeft pa3JiHnaJiacb b pa3Hbie Mecaubi 3nH,ztce30- 
Ha. TaK, nojio)KHTejibHbiMH Ha HaJiHHHe PHK BK3 b OKpecTHocTJix r. CbiKTbm- 
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Kapa b KOHue Maa oica3ajiHCb 16 H3 59 ocoGefi KJiemeft, b Hanajie hiom h3 
119 oco6en TOJibKO b 2 6biJia o6Hapy>KeHa PHK BK3. YcpeAHeHHbiH ypOBeHb 
BHpyco(J)opHOCTH cocTaBHJi 4.7 % nun npHropOAHbix panoHOB r. CbiKTbiBKapa. 
ToMoreHaTbi nU,P-nojio>KHTejibHbix HHAHBHAyajibHbix KJiemeft GbiJin Hcnojib- 
30BaHbi Run onpe^ejieHra HyKJieoTHAHoii nocne^OBaTejibHOCTH (J)parMeHTa 
S'-HeTpacjiHpyeMOH o6jiac™ reHOMa (5'-HTO), Kaic onncaHO HaMH paHee 
(Chausov et al., 2010). aHHbiii noAxoA no3BOJiHJi H36e>KaTb KyjibTHBHpOBaHna 
BK3 b jia6opaTOpHbix ycjiOBmix c phckom a^airrauiHH BHpycHoro H30JiflTa k 
JiaGopaTOpHbIM CHCTeMaM KyJIbTHBHpOBaHHfl H B03M0>KH0H nOTepH (H3MeHe- 
hha) BHpycHoro H30Ji^Ta npH 3tom. OnpeAeneHa nocjie^OBaTejibHOCTb 5'-HTO 
c (J)parMeHTOM KancHAHoro Gernca BK3 rjix 16 niJP-nojio^HTejibHbix o6pa3- 
U.OB, HTO COCTaBHJIO npH6jIH3HTeJIbHO TpeTb OT BCeX nt|,P-n0J10^CHTeJlbHbIX 06- 
pa3u,OB. no Been BepoflTHOCTH, b ocTajibHbix o6pa3uax KOHueHTpau,™ BHpyc- 
hoh PHK OKa3ajiacb HeAOCTaTOHHOH aji* npOBeAeHra npflMoro ceKBeHHpOBa- 

HHfl. 

Ha pHC. 1 npeACTaBJieHO BbipaBHHBaHHe 16 HyKJieoTHAHbix nocjieAOBaTejib- 
HOCTefi 5'-HTO BK3 b cpaBHeHHH c y^ce H3BecTHbiMH nocjieAOBaTejibHOCTAMH 
3 Toro pafioHa BHpycHoro reHOMa. HyKJieoTHAHaa nocjieAOBaTejibHOCTb 5'-HTO 
BHpycHoro reHOMa no3BOJweT nposec™ reHOTHiiHpOBaHHe iiiTaMMOB h H30Jifl- 
tob BK3 (Chausov et al., 2010). CpeAH HCCJieAOBaHHbix h30jhitob BK3 (Jjhjio- 
reHeTHuecKHH aHajiH3 bbuibhji chGhpckhh h AajibHeBOCTOHHbiH reHOTHnbi BK3 
(pHC. 2). HHTepecHO, hto h30jwtob, OTHOOimHxcfl k eBponeiiCKOMy reHOTHny 
BK3, He 6buio oGHapy^ceHO. BojibuiHHCTBO HCCJieAOBaHHbix nocjieAOBaTejibHO- 
CTeii OKa3anocb opnrHHajibHbiM: ohh He hmcjih 100 % cxoACTBa c H3BecTHbiMH 
npOTOTHnaMH cpeAH chGhpckhx h AajibHeBOCTOHHbix BapnaHTOB BK3. Tpn- 
HaAuaTb o6pa3u,OB (81.5 %) npHHaAJie5KaT k AajibHeBOCTOHHOMy reHOTHny h 
pacnaAaiOTca Ha HecKOJibKO rpynn 6 jih3khx k urraMMaM Primorye-91, 205 h 
G lubinnoe-2004. HauGojiee reHeTHnecKH pa3HOo6pa3HbiM OKa3anca KJiacTep 
iirraMMa 205, KOTOpbifi HMeeT TeHAeHUHK) k AHBepreHUHH Ha 3 cyGrpynnbi. 

BapnaHTbi Komi 10—01, Komi 10—04 h Komi 10—08 (18.5 % o6pa3uoB) 
rpynnHpOBanHCb c H3BecTHbiMH reHOBapHaHTaMH cnGnpCKoro reHOTHna BK3, 
ho He GbuiH nojiHOCTbio hm HA^HTHHHbi. 3to, npe>KAe Bcero, HiTaMM 3aycaeB 
BK3, KOTOpbifi cnocoGeH Bbi3biBaTb pa3BHTHe xpOHnnecicoro KJiemesoro 3Hu,e- 
(J>ajiHTa y nenoBeKa (Gritsun et al., 2003a). 

CoBepmeHHO Heo^cHAaHHO to, hto HaM He yAanocb oGHapy^cHTb niTaMMbi 
eBponeficKoro reHOTHna BK3, a aojw cn6npCKoro reHOTHna npH otom, KaK 
OKa3anocb, ABJifleTCfl mhhophoh. Bbipa)KeHHoe AOMHHHpOBaHHe AaJibHeBOCTOH- 
Horo reHOTHna BK3 b hkcoaobbix KJiemax, coGpaHHbix b jieTHHH ce30H 
2010 r., CBHAeTejibCTByeT b noJib3y toto, hto AaJibHeBOCTOHHbiH reHOTHn a o- 
CTaTOHHO mnpOKO pacnpocTpaHeH Ha ceBepo-BOCTOKe eBponencKOH nac™ Poc- 
chh. Pa3HOo6pa3He ero reHOBapHaHTOB b Tae>KHOM mieme noKa3biBaeT, hto 
BK3 AJiHTejibHbiH nepHOA BpeMeHH OBomounoHHpOBaji b HCCJieAOBaHHbix 6ho- 
Tonax Pecny6jiHKH Komh h, no Been BepOflTHOCTH, 3A^Cb c(J)opMHpOBajiHCb 
npnpOAHbie onarn BK3 c AOMHHHpOBaHHeM AajibHeBOCTOHHoro reHOTHna 
BK3. 

5'-HTO Jia6opaTopHbix urraMMOB (JmaBHBHpycoB, aAanTHpoBaHbix k Kyjib- 
THBHpOBaHHK) Ha KJieTKaX MJieKOnHTammHX, AOCTaTOHHO KOHCepBaTHBHa 

(Schrader, Suss, 1999). OAHaico HeAaBHO Gbijio oGHapy^ceHO, hto CTeneHb Ba- 
pHa6ejibHOCTH 5'-HTO MO^ceT AOCTHraTb 55 % aha eBponencicoro reHOTHna 
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Phc. 2. <I>HnoreHeTHHecKoe aepeBO h30jhitob BHpyca KJiemeBoro 3Hue(})ajiHTa, nocTpoeHHoe Ha 
ocHOBe HyKJieoTH^Hbix nocne^OBaTejibHOCTeH 5'-HTO Meio/tOM «o6i>e^HHeHHa 6nH)KaHiiiHx coce- 
^eii» c Hcnonb30BaHHeM 2-napaMeTpHuecKOH MO/tejiH KHMypbi. 

H30JMTH BK3 H3 HKcoflOBwx KJiemeii, OTJioBJieHHbix b Pecnybnmce Komh, o6o3Haqem>i «Komi». npoTOTHimwe 
ujTaMMbi BK3 npHBefleHbi b opnrnHajn>HOH TpaHCKpmmHH GeneBank. 

Fig. 2. Phylogenetic tree (neighbour-joining, Kimura two-parameter distances) for tick-borne encep¬ 
halitis virus (TBEV) was constructed with using 5'-NCR fragments of viral genome. 

Isolates TBEV from ixodid ticks are marked as «Komi». The prototype strains of TBEV are presented in the origi¬ 
nal abbreviations from GeneBank. 
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BK3 b KJiemax I. ricinus (Casati et al., 2006). BbiJio BbiCKa3aHO npe,zmojio>Ke- 
HHe o tom, hto BapHa6ejibHOCTb 5'-HTO oGecnenHBaeT mhkpoobojhouhio BK3 
b HKCO^OBbix KJiemax h aAanTaijmo BK3 k penjiHKau.Hn b KJieTKax pa3JiHHHbix 
bhaob nepeHOCHHKOB h pe3epByapHbix xo3JieB b npHpOAHbix onarax. 

AHajiH3 nocjie^OBaTejibHOCTH 5'-HTO PHK BK3 b co6paHHbix Tae^cHbix 
KJiemax noKa3aji, hto otot paiiOH BHpycHoro reHOMa Bapna6ejieH. B Ta6jinu,e 
npHBe^eHbi CBO^Hbie ^aHHbie no KOJinnecTBy 3aMeH b HH^HBH^yajibHbix nocjie- 
^OBaTejibHOcrax BK3. nojiyneHHbie aaHHbie no^TBep^cAaiOT cymecTBeHHyio 
BapHa6ejibHOCTb ototo paiiOHa reHOMa BK3 b HH^HBH^yajibHbix KJiemax. Ypo- 
BeHb BapnaGejibHOCTH ajhi HeKOTOpbix 3JieMeHT0B Y-CTpyKTypbi 5'-HTO o6Ha- 
pymiBajicji b 100 % o6pa3u.OB, a r jih 3JieMeHT0B Al, Cl, B2, CS B npeBbimaji 
50 % h KOJieGajica ot 56.25 ao 100 %. 0,zmaKO npH otom 3jieMeHTbi A2 h ATG 

KO£OH B 5'-HTO GbIJIH nOJIHOCTbK) KOHCepBaTHBHbl. 

J\nn yTOHHeHra bo3mo^choto bjihahha HaGjiKmaeMbix HyKJieoTHAHbix 3 aMeH 
Ha KOH(J)opMau.Hio paftoHa 5'-HTO reHOMa HCCJie^OBaHHbix BapnaHTOB BK3 
6buio npOBe^eHO KOMnbiOTepHoe MO^ejinposaHHe btophhhoh CTpyKTypbi PHK 
(pHC. 3). nojiyneHHbie pe3yjibTaTbi noKa3biBaiOT, hto 5'-HTO BHpycHoii PHK 
MoryT HMeTb cymecTBeHHbie roMeHemm npocTpaHCTBeHHOH CTpyKTypbi ototo 
paiiOHa BHpycHoro reHOMa. HcKJnoneHHe cocTaBHJin tojibko BapnaHTbi Komi 
10 — 13 h Komi 10 — 15, HMeionme BTOpHHHyio CTpyKTypy 5'-HTO, xapaKTep- 
Hyio Rim a^anTHpOBaHHbix k KJieTKaM MJieKonHTaionmx BapnaHTOB ^ajibHeso- 
CTOHHoro reHOTHna BK3, h BapnaHT Komi 10—01, oGjia^aionmii CTpyKTypon 
5'-HTO, xapaKTepHOH rjix CH6HpCKoro reHOTHna BK3. OcTajibHbie 13 nocjie- 
AOBaTejibHOCTeii HMejm CTpyKTypy 5'-HTO, OTJiHHHyio ot H3BecTHbix Jia6opa- 
TOpHbix mTaMMOB BK3. 


OBCy^EHHE 

Ochobhhm nepeHOCHHKOM BK3 ABJunoTca KJiemn /. persulcatus n I. ricinus 
(Gritsun et al., 2003). Bnpycbi KJiemeBoro 3Hii.e(J)ajiHTa mnpoKO pacnpocTpaHe- 
hbi b ceBepHoft nacTH EBpo-A3HaTCKoro KOHTHHeHTa, r^e e>Kero^HO perncTpH- 
pyeTCH ro 14 000 cjiynaeB 3a6ojieBaHH>i. 3a6ojieBaeMOCTb KJiemesbiM 3Hu,e(J)a- 
jihtom peracTpHpyeTC^ 6ojiee neM b 25 eBponeiiCKHx h 7 a3HaTCKnx CTpaHax 
(Charrel et al., 2004). K HacToameMy BpeMeHH H3BecTHbi 3 cy6™na BK3: ^ajib- 
HeBOCTOHHbin, ch6hpckhh h 3ana,zmoeBponeHCKHH (Ecker et al., 1999). Cpe^n 
othx Tpex cySranoB reorpa(J)HHecKH Han6oJiee mnpOKO pacnpocTpaHeH ch6hp- 
CKHH reHOTHn, KOTOpblH ^OMHHHpyeT B Cn6HpH, B U,eHTpaJlbHOH A3HH H Ha 

Ypajie (3jio6hh h £p., 2007; JIoKTeB h ^p., 2007). 

CoBpeMeHHbie rpaHHUbi apeajia Tae^cHoro KJiema npocTHpaiOTca b HanpaB- 
jieHHH c BOCTOKa Ha 3ana^ nojiocoii b npe^ejiax 30Hbi Tae)KHbix jiecoB Ha Tep- 
pHTOpHH ceBepa EBpa3nn. Ha TeppHTOpHH Pecny6jiHKH Komh TOHHbie rpaHH- 
u,bi pacnpocTpaHeHHH /. persulcatus neTKO He onpe,aejieHbi, o^HaKO H3BecTHO, 
hto b nocjie^HHe ^ec^THjieTM npOH3omjio pe3Koe npo^BH^ceHHe rpaHHu,bi Ha 
ceBep. PeTpocneKTHBHaa ouemca ^aHHbix OHTOMOJiorHnecKoro MOHHTOpHHra 
no 3 BOJiHeT oTMeTHTb, hto b 1960-x ro^ax L persulcatus BCTpenaJica jihihb b 
K»KHbix panoHax pecnyGjiHKH (59—62° c. hi.). B nocjie^Hee ^ecHTHjieTHe oh- 
tomojioth OTMenaiOT aKTHBHoe pacnpocTpaHeHHe L persulcatus b uenrpajib- 
HblX a^MHHHCTpaTHBHblX TeppHTOpHflX, pacnojiOJKeHHbix £0 63° C. m. B Cpe£- 
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BTOpMHHa^ CTpyKrypa 5-HTO reHOMa BK3, a^anTHpoBaHHtix k Kyjitiype kjictok MjieKonnTaiomMx. 
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Fig. 3. Putative secondary structure for 5'-NCR genomic RNA of TBEV. Viral RNA was isolated from Taiga ticks collected in Komi Republic. 
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He- h ceBepo-Taemibix noA30Hax (rjiyuiKOBa h Ap., 2011). B HacTO^mee Bpeivni 
yKycbi JiK)^eH hkcoaobmmh KJiemaMH peniCTpHpyiOTCfl a o 63° c. m. b paftoHe 
r. YxTbi. B TeneHHe nocjieAHHx Tpex neT Ha6jiK)AeHH5i OTMenaeTca ycTOHHH- 
Bbift pocT 3a6ojieBaeMOCTH K3, KOTOpaa noBbiCHJiacb npH6jiH3HTejibHO b 8 pa3 
h npeBbimaeT poccHHCKHe noKa3aTejiH (rjiyuiKOBa h Ap-, 2012a, 6). OAHaKO 
OTcyTCTByK)T KaKHe-jiH6o AaHHbie no reHeTHnecKOMy pa3HOo6pa3mo BK3 h 
npeACTaBJieHHOCTH pa3JiHHHbix reHOTHnoB BK3 b Tae^cHOM KJieme b 3tom pe- 
THOHe PoCCHH. 

Mbi onpeAejiHJiH HyKJieoTHAHbie nocjieAOBaTejibHOCTH 5'-HTO h (J)parMeH- 
Ta N-KOHua GejiKa C a™ 16 BapnaHTOB BK3 ot Tae^cHbix KJiemeft, co6paHHbix 
b PecnyGjiHKe Komh (CeBepo-BocTOK eBponeiiCKOH nac™ PO) b TeneHHe 
2010 r. AHaJlH3 (|)HJ10reHeTHHeCKHX B3aHMOOTHOIIieHHH H30JIJIT0B BHpyCa KJie- 
meBoro 3Hu,e(J)ajiHTa ot Tae^cHbix KJiemeii, co6paHHbix b K»KHbix h ueHTpajib- 
hmx paiioHax PecnyGjiHKH Komh, bbuibhji uHpKyjnmHK) Asyx reHeTHnecKHx 
BapnaHTOB BK3, OAHaKO npH otom He yAanocb o6Hapy>KHTb BapnaHTOB BK3, 
othochlahxc^ k KJiaccHHecKHM uiTaMMaM eBponeiiCKoro reHOTHna. Bee Hccjie- 
AOBaHHbie H30JuiTbi He HMejiH GjiH^caHuiHx npOTOTHnoB (reHOBapnaHTOB) epe- 
AH H3BeCTHbIX IHTaMMOB CH6HpCKOK> H A&JlbHeBOCTOHHOTO TeHOTHnOB BK3. 

BapnaHTbi Komi 10 — 01, Komi 10—04 h Komi 10 — 08 Sbijih hamh KJiaccH(|)H- 
UHpOBaHbi KaK reHOBapnaHTbi chGhpckoto reHOTHna. Ohh OTHOCHTejibHO 6jih3- 
kh k npOTOTHnHbiM uiTaMMaM BacHJibHeHKO, KonapOBO, 3aycaeB cnSnpCKoro 
reHOTHna BHpyca KJiemeBoro 3Hu;e<|)ajiHTa. BpeMfl AHBepreHijHH 3thx Tpex 
mTaMMOB ot oGmero npeAKa oueHHBaeTca npH6jiH3HTejibHO b 590 neT (Cy66o- 
THHa, JloKTeB, 2012). K co^cajieHHio, npHMeHHTb MeTOAHKy MOJieKyjiapHbix na- 
cob b oTHomeHHH h30jiotob cepHH Komi He npeACTaBJiaeTCfl bo 3 mo^chmm H3-3a 
HeGojibmoro pa3Mepa onpeAejieHHoii HyKJieoTHAHOH nocjieAOBaTejibHOCTH. 
OAHaKO (])HJioreHeTHHecKoe A^peBO He no3BOJuieT npeAnojiomrrb, hto AHBep- 
reHu,™ ceBepo-eBponencKHx h 3anaAHOCH6HpCKHx h30jhitob npOH3omna otho- 
CHTeubHO HeAaBHO. Mo>kho tojibko BbiCKa3aTb npeAnojio>KeHHe, hto HCTOpra 
3 bojik)u,hh cnSHpCKoro reHOTHna Ha cesepe Esponbi HacHHTbraaeT He MeHee 
590 jieT. npHHUHnnajibHO BancHO otmcthtb, hto Apyrne H30JiflTbi cepHH Komi 
rpynnHpoBajiHCb c AaJibHeBocTOHHbiM reHOTHnoM BK3. flaHHbifi (jmKT rjih ce- 
Bepo-BOCTOKa Hameii CTpaHbi ycTaHOBJieH BnepBbie. HanGojiee reHeTHnecKH 
6jiH3KHe mTaMMbi AajibHeBOCTOHHoro reHOTHna — oto nrraMMbi BK3, h30jih- 
pOBaHHbie okojio r. XaGapOBCKa. BpeMfl AHBepreHUHH othx AanbHeBOCTOHHbix 
mTaMMOB ot o6mero npeAKa oueHHBaeTca npH6jiH3HTejibHO b 650 JieT (Cy66o- 
THHa, JloKTeB, 2012). flo BCefi BepOflTHOCTH, H30JIflTbI Komi HMeiOT CXOAHOe 
BpeMH 3BOJHOUHH B npHpOAHbIX yCJIOBHJIX CeBepHbIX pailOHOB eBpOneHCKOH Ha- 
cth Pocchh. HcKJHoneHHe cocTaBJi^eT h 30 Jiot Komi 10 — 16, KOTopbift KJiacTe- 
pH3yeTCH OTAejibHO h, bo3mo>kho, HMeeT 6onee ApeBHee npOHCxo^cA^HHe. OA¬ 
HaKO CAejiaTb 6ojiee TOHHbie pacneTbi h aHajiH3 MemaeT He6ojibmoft pa3Mep 
ceKBeHHpOBaHHbix (J)parMeHTOB h hx BbicoKaa BapHaGejibHOCTb. TaK>Ke BnojiHe 
nOHHTHO, HTO OTHOCHTejibHO HeBbICOKHe HHAeKCbl nOAAep^CKH y3J10B AHBep- 
reHunn (J)HJioreHeTHnecKoro A^peBa no3BOJunoT roBOpHTb 06 obojhouhohhhx 
B3aHMOOTHOmeHHHX Me^CAy 3THMH H30JIflTaMH C H3BeCTHOH AOJieft OCTOpO>KHOCTH. 

3nHAeMHOJiorHHecKa^ 3HannMOCTb mHpOKoro pacnpocTpaHeHra AaJibHeBo- 
ctohhoto reHOTHna BK3 CBjmHa c 6onee bbicokoh naToreHHOCTbio AanbHeBO- 
ctohhoto reHOTHna BK3 j\jm neJiOBeKa. TaK, rjm BapnaHTOB BK3, impKyjiHpy- 
tomnx b npHMOpCKOM Kpae, jieTajibHOCTb MO)KeT AOCTHraTb 30 h 6ojiee npo- 
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ueHTOB. EBponeftcKHe h cnGnpCKHe reHOBapnaHTbi BK3 Bbi3biBaiOT 6ojiee 
nerKyK) (J)opMy 3a6ojieBaHHfl c hh3khm ypOBHeM jieTajibHOCTH (Gritsun et al., 
2003b). 

AHajiH3 nocjie^OBaTejibHOCTH 5'-HTO b HH^HBH^yajibHbix KJiemax, co- 
GpaHHbix b Pecny6jiHKe Komh, noica3aji, hto otot paftoH reHOMa secbMa sapna- 
SejieH. YpOBeHb BapHa6ejibHOCTH roxoruji no 100 %, oco6chho BapnaGejibHbi 
GbiJiH 3JieMeHTbi Al, Cl, B2, CSB, KOTOpbie hmcjih BapHa6ejibHOCTb 6ojiee 
50%. npH 3tom HeKOTOpbie 3JieMeHTbi 5'-HTO 6biJiH nojiHOCTbio KOHcepsa- 
THBHbl. J\jin yTOHHeHra B03M05KH0T0 BJIHflHHfl HaGjIIOAaeMblX HyKJieOTHAHbIX 
3aMeH Ha npocTpaHCTBeHHyio CTpyiaypy 5'-HTO reHOMa BK3 b KJieTKax hk- 
coaobmx KJiemeH 6buio npOBe^eHO KOMnbKvrepHoe MO^ejiHpOBaHHe btophh¬ 
hoh CTpyKTypbi PHK 3Toro paiiOHa nnn BapnaHTOB Komi. nojiyneHHbie pe3yjib- 
TaTbi noKa3biBaK)T, hto HaGjiKmaiOTCfl cym^CTBeHHbie h3mchchh^ npocTpaHCT- 
BeHHOH CTpyKTypbi 3toto paiiOHa reHOMa b hkco^obbix KJiemax. npHHeM TOJib- 
ko H30Ji^Tbi Komi 01—01, Komi 10 — 13 h Komi 10 — 15 hmcjih BTOpHHHyio 
CTpyKTypy 3Toro paiiOHa, xapaKTepHyio rjix a^anTHpOBaHHbix k kjictkbm MJie- 
KonHTaioiuiHx BapnaHTOB ch6hpckoto h ,aaJii>HeBOCTOHHoro reHOTHnoB BK3. 
OcTajibHbie 13 nocjie^OBaTejibHOCTeii hmcjih h3mchchh>i bo btophhhoh CTpyK- 
Type 5'-HTO. B uejiOM HaGjiKmaeMaa KapTHHa noATBep^aeT npe^nojio^e- 
HHe, hto KOH(J)opMau;H^ 5'-HTO reHOMa BK3 mo>kct hmctb npHHimnHajibHoe 
3HaneHHe ^jia a^anTaunn BHpyca k aKTHBHOH penjiHKauHH b kjictkbx pa3JiHH- 

HblX BHAOB. 

H3bcctho, hto 5'-HTO paftoH BHpycHOH PHK (J)opMHpyeT TaK Ha3biBaeMyio 
Y-CTpyKTypy, KOTOpafl ABJIflCTCfl npOMOTOpOM RJin BHpyCHOH PHK 3aBHCHMOH 
PHK nojiHMepa3bi, npH otom ocoGo 3HanHMbiMH nnn B3aHMO^eiiCTBH^ abjiaiot- 
ca ynacTKH A1/A2 h nerafl b jicbom njiene Y-CTpyKTypbi (MOK^y Cl h C2) (Fi- 
lomatori ct al., 2006). Ojicmchtbi CS A h CS B bmcctc c cooTBeTCTByiomuMH 
ynacTKaMH b 3'-HTO hcoGxo^hmbi rjm uHKJiroauHH reHOMa h o6pa30BaHHJi 
CTpyKTypbi «CKOBOpo^bi c pyHKOH». MyTauHH b 3JieMeHTax CS A h CS B mo- 
ryT GjiOKHpOBaTb penjiHKauHio, ^aace ecJiH ohh He TepaiOT chocoGhocth o6pa- 
30BbmaTb CTaGnjibHbie KOMnjieKCbi c 3'-HTO (Alvarez et al., 2008). 3th n aH- 
Hbie ^aiOT ocHosaHHa nojiaraTb, hto 5'-HTO nonyKHa GbiTb ^ocTaTOHHo koh- 
cepBaTHBHOH (Schrader et al., 1999). OzmaKO npH nccjie^OBaHHH BK3 
eBponencKoro reHOTHna y KJiemeii I. ricinus b KaHTOHe BepH (IIlBeHuapHfl) 
GbiJi OTMeneH bmcokhh ypOBeHb sapHa6ejibHOCTH (no 55.5 %) b o6jiac™ 
5'-HTO (Casati et al., 2006). B nacTHOCTH, ynacTKH CS A, CS B Y CTpyKTypbi 
h CTapT-KO^OH noKa3aJiH 3HaHHTeJibHyio reTeporeHHocTb. no MHeHHio aBTo- 
pOB, TaKan BapHa6ejibH0CTb CBjnaHa c a^anTauHeft BK3 k penjiHKauHH b no- 
3bohohhmx h 6ecno3BOHOHHbix xo3aeBax b npHpo^HOM onare b UlBeHuapHH. 
3tot onar xapaKTeproyeTca bbicokoh BCTpenaeMOCTbio BK3 y KJiemeS, ho 
hh3koh 3a6ojieBaeMOCTbio cpe^H Jiio^efi. 

HHTepeCHO OTMeTHTb, HTO MO^eJIb BTOpHHHOH CTpyKTypbi 5' -HTO JXJIH Jia- 
GopaTopHo a^anTHpoBaHHbix pa3JiHHHbix mTaMMOB BK3 reHOTHnocneu,H(J)HH- 
Ha h BecbMa KOHcepBaTHBHa. CTpyKTypa 5' -HTO rjih cnGnpcKoro h eBponeii- 
CKoro reHOTHnoB BK3 cxo^ca, ho OHa b cpasHeHHH c ,zjajibHeBOCTOHHbiM reHo- 
THnoM BK3 HMeeT cymecTBeHHbie otjihhha. BnojiHe bo3mo>kho, hto oto 
TaK>Ke B3aHM0CB^3aH0 c Gojiee bmcokoh naToreHHocTbio nm HejioseKa ^ajibHe- 
BOCTOHHoro reHOTHna BK3. CpaBHeHHe nocjie^OBaTejibHOCTeH 5' -HTO BK3 b 
hkco^obhx KJiemax /. persulcatits h L pavlovskyi b r. ToMCKe noKa3ajio hbjih- 
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Hue MHO)KecTBeHHbix HyKJieoTHOTbix 3aMeH b Y-CTpyKType, ynacTicax CS A h 
CS B (Chausov et al., 2010). CrapT-KOAOH H3MeHeHH5iM He nojjBeprajica, xora 
B03M0)KH0CTb 3Toro 6biJia paHee noKa3aHa (Casati et al., 2006). 

TaKHM o6pa30M, nojiyneHHbie pe3yjibTaTbi no,ztTBep>K,zjaK)T nojiyneHHbie pa¬ 
Hee pe3yjibTaTbi no BapHa6ejibHOCTH 5'-HTO reHOMa BK3 b hkcoaobmx KJie- 
max. no Been BepojiTHOCTH, o6Hapy>iceHHbie HyKJieoTHjjHbie 3aMeHbi oGecnenH- 
BaK)T H3MeHeHHe BTOpHHHOH CTpyKTypbi PHK 5'-HTO reHOMa BK3. 3to mo- 
>KeT HMeTb npHHUHnHajibHoe 3HaneHHe rjih ajjairrauiHH BHpyca b npHpo^Hbix 
onarax k hobbim bh^bm nepeHOCHHKOB h xcmes. Ba>KHO TaioKe OTMeTHTb, hto 
yTOHHeHHe apeajiOB reHOTHnos BK3, royneHHe BapHa6ejibHOCTH BHpycHoro 
reHOMa h H3yneHHe GHOJioranecKHx cbohctb TaioKe npHHijHnHajibHO Bamio 
j\jin yjiyHHieHH^ AHaraocTHKH, npo(|)HJiaKTHKH h jieneHHfl 3Toro HH(J)eKu,HOHHO- 
ro 3a6ojieBaH™ b pa3JiHHHbix peraoHax Pocchh. 
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GENETIC DIVERSITY OF THE TICK-BORNE ENCEPHALITIS VIRUS 
IN IXODES PERSULCATUS TICKS IN NORTHEASTERN EUROPEAN RUSSIA 

T. P. Mikryukova, E. V. Chausov, S. N. Konovalova, J. V. Kononova, 

E. V. Protopopova, M. Y. Kartashov, V. A. Ternovoi, L. I. Glushkova, 

I. V. Korabel’nikov, J. I. Egorova, V. B. Loktev 

Key words: Ixodid ticks, Ixodes persulcatus , tick-borne encephalitis virus, flavivirus, ge¬ 
netic diversity, phylogenetic analyses, nucleotide sequence, 5'-NCR. 

SUMMARY 

The genetic diversity of the tick-borne encephalitis virus (TBEV) in the PCR-positive 
Taiga ticks collected in the Republic of Komi in 2010 was evaluated. The analyses of nuc¬ 
leotide sequences of the 5'-NCR fragments of viral genome from ticks had shown that 
13 isolates of TBEV from 16 sequencing variants were represented by the highly pathoge¬ 
nic Far Eastern genotype of the TBEV and only 3 isolates were identified as the Siberian 
genotype of TBEV. The nucleotide sequences of 5'-NCR of viral genome strongly varied 
variable in individual ticks. Variability for the A1 element has been observed in all the tes¬ 
ted samples, and for elements Cl, B2, CS B — in more than 50 %. A2 element and ATG 
codon of the 5'-NCR remained completely conservative. Computer simulation of confor¬ 
mations of the 5'-NCR of TBEV genome demonstrated the possibility of significant chan¬ 
ges of the spatial structure of the 5'-NCR of viral genome in individual taiga ticks. The ob¬ 
tained data confirm the hypothesis that the variability in the 5'-NCR of TBEV genome can 
be crucial for efficient replication of TBEV in different hosts. 
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